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OF PULL 
OR PUSH 


Giant new testing 
machine lubricated 
100% with TEXACO 


How much load can a given material or struc- 
tural part carry? How far will it stretch before 
snapping? This Universal Testing Machine gives 
the answers by putting as much as 5 million 
pounds of squeeze or pull on specimens up to 
32 feet long. 

Yet, despite its massiveness, the machine is 
delicately sensitive. It moves smoothly even when 
exerting all its tremendous force, thanks to ef- 
fective lubrication—Texaco. 

For here, as everywhere, “the toughest jobs 
call for Texaco.” 

That means more than just the proper lubri- 
cants (which Texaco can supply for any job). 
It means the combination of Texaco Lubricants 
and Texaco Lubrication Engineering Service to 
assure that the right oils and greases are used 
properly. 

This Texaco combination is stepping up ef- 
ficiency (often with a reduction in the number 
of lubricants used) and bringing down costs 
in plants everywhere. It can do the same in your 
plant. Just call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, or 
write The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


5,000,000 LBS. 
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UNIVERSAL TESTING MACHINE, built by Baldwin 
Locomotive Works, Eddystone, Pa., tests massive 
structural specimens, can exert compression or tension 
loads up to 5,000,000 Ibs. The machine, largest of its 
kind, extends from 16 feet below ground to 50 feet 
above, and its great mass (approximately 750,000 Ibs.) 
eliminates need for holddown studs. Pull or pressure 
is applied by the sensitive crosshead (a delicate as- 
sembly weighing 125,000 Ibs.) moving downward, 
between stationary tension crosshead and 104,000-Ib. 
bedplate, on two precision loading screws, each 52 feet 
long, 16 inches in diameter, and weighing 40,000 Ibs. 
The machine* is lubricated exclusively with Texaco— 
and only six Texaco lubricants are required to handle 
the hydraulic system, all gears, screws, cables, motors, 
pumps, ways, air cylinders and bearings. 


*Name of user on request 


TEXACO Lubricants, Fuels 


and Lubrication Engineering Service: 
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OlPer Ppubiication 


Lubrication in the Soap Industry 


HETHER we 
religion is debatable — at least there is an 
old “‘saw’’ to the effect that 
next to godliness.” 


can associate soap-making with 


cleanliness is 
Both have become more and 
more accepted with the advancement of civilization. 
The general process of soap-making, however, re- 
mained virtually static until science discovered a 
process for making soda from salt around the begin- 
ning of the Nineteenth Century. This led to the idea 
of compounding fats with soda — a far more eco- 
nomical procedure than the primitive method of 
leaching wood ashes with hot water to obtain potash. 

From these beginnings, has developed an industry 
— lately turned to the active development of deter- 
gents — which ts one of the most vital in our system 
of modern life. To realize the importance of soap, 
all we have to do is recollect the drives to save fats 
during the recent war years, or to talk with peoples 
whose countries were lacking in soap. Literally a 
cake was sometimes more valued than precious 
metals. 

It was this scarcity of fats which urged science to 
investigate the manufacture of detergents from 
petroleum by-products. It was the success attending 
this research which prompted the soap industry to 
undertake the manufacture of synthetic detergents 
in zranule and liquid forms. Today, these materials 
have a definite place in the household as well as in 
incustry. They go hand-in-hand with conventional 
SO. ps in promoting easier cleanliness, better health, 


} St ater resistance to infection, and the production of 
| av ide range of materials used in industry. 


SOAP IN INDUSTRY 


The layman is most familiar with soap as a house- 
hold material. It is interesting to mention some of 
the other uses which have led to improved produc- 
tion in industry. For example: 


| — A soapy solution is used as a catalyst carrier in 
combining certain of the ingredients required in 
making synthetic rubber. 


2 — Soap is the lubricant in tire molds to prevent 
rubber tires from sticking to the mold walls 
during the vulcanizing process. 


3 — Soap is the die lubricant in wire drawing to 
give high polish to the strands. 


1 — Soap is used as a roll lubricant in rolling metal 
foils such as aluminum, tin and lead. 


5 — A soap solution is used to soften leather. 


6 — Soap is used as a polishing material on both 
hard woods and jewelers metals. 


7—Soap is an essential in making lubricating 
greases in compound with selected petroleum 
oils. 


SOAP IN LUBRICATING GREASES 


The fact that soaps are so widely used in the 
manufacture of lubricating greases justifies a dis- 
cussion (for the benefit of the operator of soap- 
making machinery) as to just how these compounds 
fit in with the maintenance schedules for his 
machines. 
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Figure 1 — Schematic view of a 3 story soap kettle. 


Greases for conveyor, motor and fan bearings 
must be thoughtfully selected in the soap industry 
due to the need for preventing any chance of con- 
tamination or discolora.ion of the soap. Oil or grease 
drip can have about as serious effect upon production 
as actual bearing wear. That is why modern designs 
of anti-friction bearings especially provide for posi- 
tive retention of lubricants. It is only necessary to 
use the lubricants intelligently, assuming that they 
have been selected in accordance with the operating 
conditions and methods of lubrication. 

The pressure gun and compression grease cup are 
well suited for servicing grease-lubricated bearings 
when carefully manipulated. The grease capacity of 
many of these bearings on soap-forming or cutting 
machinery is quite low — oftentimes, less than an 
ounce is necessary; furthermore, any such bearing 
should never be filled full of grease. About half-full 
is best. 


Stability is Most Important 

Stability is most important, for a charge of grease 
on any intricate mechanism must function depend- 
ably for a considerable period of time. Some ball 
bearing motors may go for many months without 
re-lubrication. 
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Stability indicates that the grease will be resistant 
to separation and oxidation. Leakage and soap de- 
posits would be an indication that separation has 
occurred. Oxidation may cause gumming and 
varnish-like deposits. 


The Effect of Moisture 


The possibility of moisture-contamination ot 
lubricants is of importance in some phases of soap 
making. In this consideration, it 1s necessary to 
include gears and chains as well as the bearings. 
Wherever continued exposure to or contact with 
moisture may prevail, the lubricant should be abl« 
to emulsify with water to some extent. In this way 
a lubricating film is formed which will be resistant 
to the washing action of water. 

Emulsification in lubricating oils is promoted by 
compounding straight mineral oils with a small 
amount of animal or vegetable oil. In other words, 


ee 


/ 
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Figure 2 — In contrast to the soap kettle note the appearance 
of an 8 story hydrolyzer. 
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when certain fixed oils of such origin, or some types 
of soaps are added to a mineral oil, if the subsequent 
compound is mixed and agitated with water, the 
resultant emulsion of the two liquids will separate 
very slowly or even stay in an emulsified state 
indefinitely. Emulsification is essentially a physical 
reaction, but a very necessary one wherever lubrica- 
tion under wet conditions is necessary. 

Some sodium soap greases behave in a similar 
manner. Emulsions are usually quite tenacious or 
sticky. On the other hand they may not be very 
stable chemically in which case they may become 
corrosive due to increased acidity. Then there 1s 
likelihood that the emulsion in question may become 
actually gummy due to oxidation. This can be re- 
tarded however, if the lubricant has been carefully 
refined to insure removal of unstable hydro-carbon 
components which are most easily oxidized. The 
machine operator can help by observing regular and 
frequent periods of renewal of lubricants, and 
establishing a cleaning schedule 

The relation which acidity bears to emulsification 
and sludge formation has received considerable 
study. Due to the extreme complexity of constituents 
such as are formed by sulfur and oxygen and the 
limited knowledge of their emulsifying tendencies, 
progress is slow in this field. 

Were these reactions more clearly identified or 
could petroleum oils be refined so as to entirely re- 
move or neutralize their organic acid-forming con- 
stituents, the problem of corrosion protection might 
be materially simplified. Until this objective is at- 
tained, efforts can only be made to render such oils 
as chemically stable as possible, especially when 
they are to be exposed to moisture and oxidizing 
conditions. 


Saponification in Grease Making 


In contrast with emulsification, saponification 1S 


a chemical reaction which has to do with the pro- 
duction of soaps by treatment of a fatty oil with 
certain types of alkaline solutions. It is one of the 
essential steps in grease making. 

One of the distinctive differences between fixed 
or fatty oils and petroleum oils involves the ability 
of the former to undergo a simple chemical reaction 
whereby the original compounds are split up and 
their elements re-combined chemically with certain 
alkalis. When the larger portion of the fatty oil 
molecules are combined with a metal such as sodium, 
calcium or aluminum, a soap adaptable to grease 
making is formed by this process of saponification. 

The petroleum chemist prepares these soaps so 
that they will resist the dissociating effect of water, 
or will emulsify according to intended service. Then, 
he carefully selects his mineral oil constituent and 
plans a method of procedure which will give a high 
temperature grease, a water-resistant product or one 
of fibrous nature.* All according to the basic ma- 
terials, the temperatures involved in mixing, the rate 
of mixing and whether the finished grease is poured 
hot or cold. 


THE SEVERAL STAGES 
IN SOAP-MAKING 

From the viewpoint of lubrication, the soap in- 

dustry can be divided into three parts: 
a. Power; 
b. Processing; 
c. Packaging. 

The Power Department includes all the machinery 
in the power plant such as the boiler room pumps, 
steam engines or turbines, the air compressors and 
the hydrogen compressors which handle the hydro- 
gen for the hydrogenation process. 

The Processing Department includes the pumps 


*See LUBRICATION May 1945, Greases—Part I 
August 1945, Greases—Part II 


Their Manufacture; 
Their Characteristcs and Uses. 
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Figure 3 — Arrangement of a battery of mechanical freezcrs used in making endless bar soap. Note from 
left to right, the mixer, freezer and high speed cutter. Soap is delivered to the mixer via the white pipe 
coming up through the floor, after mixing it goes to the freezer from which it extrudes in bar form to the cutter. 
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Soap pellets drop co 
the mixers and then 
to the rolls. 


further mixing... . 


in the kettle rooms; the mixers and mills which are 
used for toilet soaps; the rolls which are required in 
making soap chips or flakes and the bar cutters. 

Packaging may be said to begin with the stamping 
and forming machines. It includes the wrapping 
machines and any conveyors required for moving the 
finished containers. 

The primary requirement in lubricating ma- 
chinery in the soap plant is cleanliness. It parallels 
the primary purpose of the soap itself. 


THE RAW MATERIALS 

A wide variety of oils are used in the making of 
soap, according to the type of finished product de- 
sired. Some of the most suitable vegetable oils are 
derived from coconut meats (copra), palms, sun- 
flower seeds, olive pulp, soybeans, peanuts and 
cottonseed. The perfume or essential fragrant oils 
are extracted from flowers. In addition, certain fish 
oils as well as a considerable amount of animal fats 
are used. 

These raw materials must be refined after being 
received at the plant. The refining process includes 
bleaching and other forms of treatment such as 
filtration, to prepare these oils for the soap maker. 


THE MANUFACTURING PROCESSES 
The Soap Kettle 


This process, which is a modern refinement of the 


Milled soap travels 
up this conveyor for 
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. . 1s compressed into a 


hard cylinder 


Cur, shaped and passed alo 


process which was evolved centuries ago and carried 
on with but little change till early in the 19th 
Century, requires a vertical cylindrical kettle about 
3 stories high. In this kettle, fats, oils and soda are 
boiled or cooked for a predetermined length of 
time — usually several days. Then salt is added. 
This separates the soap from the glycerine, and the 
former being lighter, rises to the top. Further boiling 
of the separated soap with soda develops a purifying 
action and when completed, the soap is ready for 
processing. 


The Hydrolyzer Process 


Since the kettle process requires several days, mass 
production methods were extended to the soap in- 
dustry several years ago, and the continuous hydro 
lyzer process was developec. The purpose of this 
process is to ‘'split’’ the fats which are desired for 
soap-making, from the glycerine. To accomplish this 
high pressure and high temperature are required. 
The procedure is to pump the fats into the hydro 
lyzer tower at the bottom and scalding water in at 
the top. As the fats rise through the hot water the) 
“split” into the fatty materials used in making soap 
and into glycerine. Fatty acids are removed at the 
top of the tower, distilled and then neutralized t 
form soap. 
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THE MACHINERY 

The machinery required for the manufacture of 
soap can be grouped into two broad classifications, 
viz: as involved in making the soap, and subse- 
quently, as involved in the processing and packaging 
of the product for the market. 


The older, more conventional method of making 
soap, before the hydrolyzer process was perfected, 
involved boiling the ingredients — fats and alkalis 
—in a kettle. This procedure is still followed to 
some extent. The hydrogenation process in turn 
further revolutionized the soap industry by enabling 
it to add edible oils and cooking fats to its list of 
products. Credit for the development of this process 
—which has subsequently been adopted by the petro- 
leim industry — goes to the soap chemists who 
worked it out shortly after the turn of the century. 

[In kettle boiling the only machines requiring 
lubrication are the pumps used for pumping the raw 
mz terials to the kettles and later for transferring the 
ho’ liquid soap to the processing department. These 
pumps present no serious lubrication problems and 
mechanical force feed lubricators with leads to the 
bearings are used to good advantage. In the pro- 
cessing department, however, where the soap may 
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Courtesy of The Proctor & Gamble Company 
Figure 4 — Sequence of operations in 
making milled soaps of the toilet variety. 
Arrows indicate some of the construc- 
tion details of the various machines. 
A — shows the hopper of a mixer; B—a 
cutter; C —the stamping process; and 
D — wrapping the finished cakes. 


iB se The filled shipping case 


starts for the warehouse. 


eX 
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have to be heated to soften it sufficiently for pump- 
ing, the bearings of the gear pumps which are used 
may run so hot as to require special attention as to 
lubrication. This applies also to the mixer bearings. 


POWER 
Power is in reality a by-product of the steam boiler 
plant. The soap industry uses a huge amount of 
steam for process heating. This requires an extensive 
boiler plant. The best heat balance is obtained by 
generating steam to between 800 and 900 pounds 
pressure, using live steam for power generation via 
steam turbines and exhausting the steam at around 
150 pounds. This exhaust is then used for many of 

the process heating operations. 


HYDROGENATION REQUIRES 
HYDROGEN COMPRESSION 

This process involves the use of hydrogen for 
solidifying the vegetable oils which are used in the 
manufacture of shortening or cooking products. The 
average plant makes its own hydrogen, compressing 
it to around 250 to 300 pounds by 2-stage com- 
pression prior to agitation with the cotton seed or 
soyabean oil. 
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... Flaked soaps start out like other soaps 
in either the kettle or the hydrolyzer 
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A small hor roll 
and a larger cold 
roll produce long 
ribbons of soap 


Then are mixed 
in a compact 
mixing machine Steam-heated dryers remove 
the moisture from the 


ribbons 
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Figure 5 — Sequence of operations in making 


Compressor Lubrication 

Hydrogen compression requires that due pre- 
caution be taken to prevent leakage of air into the 
system during the suction stroke of the compressor. 
Accordingly, the intake must be above atmospheric 
pressure, or oil in the stuffing box must be under 
pressure. These precautions are necessary because 
while hydrogen itself is not an explosive gas, mix- 
tures with oxygen or air are violently explosive or 
inflammable. 

The comparatively moderate pressure require- 
ments in hydrogen compression as indicated above, 
fortunately, do not impose severe duty upon the 
compressor oil. A straight mineral compressor oil of 
around 300 seconds Saybolt Universal Viscosity is 
generally suitable. Horizontal machines are usually 
involved, the oil being fed to the cylinders by me- 
chanical force-feed lubricators. Obviously, the rate 
of feed should be controlled to avoid excess oil in the 
cylinders and possibility of carbonization under the 
prevailing temperatures. 


REFRIGERATION 

This is required in the making of bar soap where 
the hot soap is pumped through a cooling machine. 
The cooling machine uses knives for scraping and 
mixing the chilled soap from a cylindrical cooling 
wall. The cooled soap is then extruded in strip form. 

Ammonia or one of the ‘‘Freon’’ refrigerants is 
generally used. The system must be tightly sealed 
to prevent leakage. 


How Refrigeration Works 
As a preliminary to discussion of refrigeration 

machinery, it is of interest to note that there are two 

stages: 

1. Evaporation and expansion of the refrigerant 
whereby heat is absorbed from the surroundings, 
and, 

2. Compression and condensation, whereby the heat 
is in turn abstracted from the refrigerant and the 
latter converted to liquid form once again. 

In a compression refrigeration set-up the system 
includes the evaporator, compressor, oil separator, 
condenser, receiver, and expansion valve. 

Compressors may be of the horizontal or vertical, 
reciprocating single or double acting type or centrif- 










Further processing 
dries and fluffs the 
tissue-thin flakes 


Proctor & Gamble Compan) 


flaked soaps. 


Qy aL 
a | 
ugal compressors may be used. 

In the compression process, the refrigerant or 
cooling agent is recovered after each expansion by 
means of mechanical compression. 

In operation, the gaseous refrigerant in a com 
pression system must be sufficiently compressed and 
cooled to convert it to liquid form. Under compres- 
sion alone, it will still remain as a gas since pressure 
raises the temperature above the liquefaction point. 
Some form of condenser must therefore be used. 

Prior to condensation, however, the gas usually is 
passed through a suitable oil separator or trap in 
order to free it of any excess lubricant. From the oil 
separator the hot gas then passes to the condenser, 
where its temperature is reduced by means of air or 
cold circulating water to convert it to liquid form. 
It then functions as a cooling medium. 

Cooling is brought about by reducing the pres- 
sure. Some systems pass the refrigerant through an 
expansion or regulating valve to the evaporating 
side of the system. Here, due to a considerable drop 
in pressure, it evaporates and is able to take up heat 
from the surroundings. It is then returned to the 
compressor to repeat the cycle. 


Selecting the Oil 

Lubrication of refrigerating machinery is unique 
in that the action and effects of the compressor oil 
upon parts not requiring lubrication must be con- 
sidered along with the lubricating ability. To over- 
look or disregard the importance of such factors as 
the method of lubrication, the temperature in the 
expansion or refrigerating coils, the mechanical con 
dition of the compressor, and the location, type and 
efficiency of the oil separator may frequently lead to 
higher maintenance costs and reduction in capacit} 

Oil congealed in any part of the cooling system 
will tend to reduce refrigerating efficiency if it be- 
comes so sluggish under the low temperatures in- 
volved as to form an interior lining in the expansion 
coils; this will affect the heat transfer. Oil in the 
condenser will affect the head pressure. An oil for 
refrigerating machinery lubrication therefore, must 
remain fluid at the lowest temperature to which it 
may be subjected during the operation. These tem- 
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peratures will be encountered in 
the expansion or refrigerating 






















side of the system, or, in other 
words, beyond the expansion 
valve. There are many oils which, 
by virtue of their base and degree 
of refinement, will not be able to 

withstand lower temperatures we 
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Courtesy of The Proctor & Gamble Company 
Figure 6 — Flow chart showing how granulated soaps are 
made. 


without congealing to a certain extent, depending 
ipon the wax content 

When congealment occurs a film of oil will be 
deposited on the inner surface of the refrigerating 
piping to form an insulating layer which will pre- 
vent proper abstraction of heat from the compart- 

ent or medium which is to be cooled. If this is 
allowed to continue, the refrigerating capacity of the 
system will be reduced and ultimately it will be 
necessary to clean out these congealed oil deposits. 


Type of Oil 
Where the temperature in the refrigerating coil 
below 5° F. a straight mineral filtered low pour 
t oil having a viscosity around 150 seconds Say- 
t at 100° F. will be necessary. Above this tem- 
p-rature, however, an oil of somewhat higher vis- 
Cosity, i.e. 200 to 500 seconds Saybolt depending 
n the recommendation of the compressor 
builder, will give satisfactory results A highly re- 
fied distilled mineral oil should be used to assure 


t 
{ 
| 
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that these requirements are met. Such oils will 
lubricate effectively with a minimum of vaporiza 
tion, under the usual operating conditions which 
prevail. The lower the viscosity the lower the pour 
test will be for oils of the same degree of refinement. 
Lubricating Systems 

Splash and pressure lubrication are used in indus- 
trial refrigerating compressors. The latter is suited 
for the lubrication of both vertical and horizontal 
machines. The former, however, is more adaptable 
to the small size vertical compressor. Force feed oil 
circulation is used on the centrifugal machines. 

The lubricating system must be considered when 
deciding upon the oil viscosity; a pressure lubrica- 
tion system can often handle a higher viscosity oil 
than a splash system. It also assures of accurate 
control of the amount of oil delivered to cylinder 
walls and bearings. 


Mechanical Force Feed Oilers 

External lubricators of this type are used in lubri- 
cating cylinders of reciprocating machines. Excellent 
economy will be attained by regulating such lubri- 
cators as recommended by the compressor builders, 
so that just enough oil is delivered to maintain the 
requisite lubricating films. 

Many of such machines are designed for indi- 
vidual lubrication of the internal and external parts. 
In other words, a mechanical lubricator with two or 
more outlets is used for cylinder and stuffing box 
service, and an independent gravity or mechanical 
pressure circulating system for all external bearings. 


SELECTING THE LUBRICANTS 
FOR PACKAGING MACHINERY 


Throughout the entire soap plant purity and 
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Figure 7 — The operating mechanism of a shipping container 
packer for packing soap bars. 


[19] 








LUBRICATION 


cleanliness are stressed; they are doubly important 
when the soap bars are cut for wrapping or the 
flakes or granules are running to the packaging ma- 
chines. Soap packaging machinery, therefore, is 
designed for the protection of the materials being 
handled. Automatic ally this implies that the lubri- 
cants required will be protected against possible 
contamination. Many of the mechanisms are intri- 
cate; they will require but little lubrication but this 
must be carefully controlled. 

Design is a criterion as to the degree of refine- 
ment essential in a lubricant. In packaging machine 
service, it may be presumed that highly refined 
lubricants are always advisable. Specific usage will 
control specific characteristics which may be em- 
bodied in a lubrication recommendation 
when the designing engineer has completed his 
assignment. Even so such a recommendation is more 
or less of an ideal, for it is based upon modern 
design and the assumption that the builders realize 
the importance of lubrication and the necessity for 
protecting the moving parts as much as possible. 


general 


On the other hand, whereas a very high grade of 
grease or a filtered straight mineral oil would be 
adaptable to such a type of design, where an older 
installation is involved it may be necessary to sub- 
stitute a product which from a price point of view 
will be in line with the existing conditions. 

It is for this reason, that it is often advisable for 
a working lubrication recommendation to include 
two or more grades of lubricants of varying degree 
of refinement. Where oils are involved, they should 
be of approximately the same viscosity, commen- 
surate with the speed, Operating pressure, and the 
extent to which temperature variation may occur. 

Wherever grease is to be used it is well to remem- 
ber that such a product is more particularly adapt- 
able to mechanisms where the cohesive ability of the 
lubricant will assist in its retention. If a ball bearing 
for example, is properly designed to retain the 
lubricant, and a product chosen with a high degree 
of lubricating ability, lubrication will be assured for 
an extensive period of operation, with the necessity 
for only infrequent renewal. 

The average ball or roller bearing should not be 
completely filled with lubricant, for this may not 
only lead to channelling of the product but also to 
increased power consumption, due to the drag which 
may be imposed upon the rolling elements. 

Wherever gears, chains or other motions are in- 
volved however, speed must be studied from the 
viewpoint of the extent to which centrifugal force 
will be developed and the lubricant thrown from 
the moving parts. Here there is a greater relationship 
between speed and the adhesive characteristics of 
the lubricant. This will be especially true on exposed 
gears or chains. In an oil-tight gear or chain housing 
a comparatively fluid oil can be used, especially if 


[ 20 } 


February, 1951 
it is automatically delivered to the parts and not 
merely carried to them when the gear teeth or chain 
sprockets dip in the bath of lubricant. 

Either oil or grease can be used satisfactorily for 
many of the bearings; it will depend upon the type 
of lubricating equipment available, and the operat- 
ing conditions such as speed and bearing pressures 
and details of construction such as manner of groov- 
ing of plain bearings. 

Some form of positive or automatic lubrication ts 
generally provided as an adjunct keeping the 
lubricant where it belongs. Positive lubrication also 
counteracts machine pressures most effectually. 

In virtually any piece of machinery where pressure 
may prevail it is important to remember that it is 
the ‘operating pressure’’ which must be considered. 
When idling, the pressure which may exist between 
the gear teeth or upon the bearings of certain of the 
shafting may not be abnormal. When idling there 
should, therefore, be no problem in the maintenance 
of lubrication. During operation, however, the pres- 
sure developed will react back through practically 
all the moving elements of the machine. The inten- 
sity depends upon the size or relative importance 
of the parts involved. In general, such reactionary or 
back pressures will be considerably in excess of the 
idling pressures, and hence they can be a potential 
cause of lubricating dithculties. 

Where relatively high operating temperatures 
may prevail the proper viscosity or body of a lubri- 
cant must be given all the more careful attention, for 
viscosity will vary inversely with temperature. In 
other words, the higher the operating temperature 
the greater will be the tendency for the body or 

viscosity of the lubricant to be reduced. If the orig- 
inal viscosity is not sufficiently high to allow for this 
reduction, the increased fluidity may lead to impair- 
ment of the lubricating film to such an extent as to 
actually allow metal-to-metal contact. 


CONCLUSION 

Washing has been a ritual since biblical days 
even before — since archeologists have uncovered 
remains of soap-making facilities on the shores of 
the Mediterranean Sea. Until the Machine Age pro 
moted the use of soaps in -he manufacture of lubri 
cating greases, soap was essentially a cleansing 
material. Yet, soap-making was an active industr) 
centuries before the Machine Age. From Italy and 
Germany in the 13th Century, it spread to Franc 
and soon after to England. In the early American 
Colonies, soap-making was practiced virtually 
every pioneer household. 

Today, soap is one of the vital essentials of civili- 
zation. Its manufacture requires a thoroughly co- 
ordinated procedure which is rendered most depenc'- 
able when the machinery involved is lubricated 
effectively. 
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UBLE PROTECTION 





When you use TFEXACO MARFAK 





In your chassis bearings, Texaco Marfak does 
two jobs. (1) It provides long-lasting lubrica- 
tion; and (2) it seals out abrasive dirt and keeps 
rust-forming moisture off metal. And you'll get 
extra protection between lubrication periods be- 
cause Texaco Marfak won't squeeze or jar out of 
the bearings in the toughest service. No wonder 
parts last longer, your maintenance costs less! 

For similar double protection of wheel bear- 
ings, use Texaco Marfak Heavy Duty. 


change is required. 

Let a Texaco Lubrication Engineer help you 
increase efficiency and reduce costs. Just call the 
nearest of the more than 2,000 Texaco Distrib- 
uting Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 





it seals out dirt and moisture, protects 
igainst rusting, seals itself in—assur- 
ing safer brake operation. No seasonal 


TEXACO 


MORE THAN 350 MILLION POUNDS 
oF MARFAK HAVE BEEN SOLD! 


Lubricants and Fuels 


FOR THE TRUCKING INDUSTRY 


Bae Reena rT wii eee sa a ian a cans wp waa ARE Co aac 





A feather 





Production record — 


more than 6,000,000 


washing machines 





-e-an@ one for TEXACO’S 


E..: Maytag Washer shipped 
has a Texaco lubricant in its\trankcase . . . and, 
on the Maytag production line, more Texaco 
oils and greases are used than any other brand. 
Texaco Lubricants and Texaco Lubrication En- 
gineering Service have been Maytag “partners” 
for more than ten years. 

This is in line with the quality standards that 
govern Maytag production... for only through 
highest quality, consistently maintained, could 
The Maytag Company, Newton, Iowa, have 
built more than 6,000,000 washing machines— 
far more than any other manufacturer. 


THE TEXAS COMPANY ° 
ATLANTA 1, GA., 860 W. Peachtree St., N.W. 
BOSTON 17, MASS 20 Providence Street 
BUFFALO 3, N. Y 14 Lafayette Square 
BUTTE, MONT 220 North Alaska Street 
CHICAGO 4, ILL.. . . .332 So. Michigan Avenue 
DALLAS 2, TEX 311 South Akard Street 
DENVER 1, COLO..... 910 16th Street 


SEATTLE 11, WASH 


TEXACO PRODUCTS ° 


The part that Texaco Lubrication Engineering 
Service plays is important, too. As new washer 
designs are developed, new lubricant require- 
and Maytag and Texaco engi- 
neers work together to meet them. Increased 
production, improved performance, and lower 
unit costs are among the resultant benefits. 

Enjoy these benefits in your plant. A Texaco 
Lubrication Engineer will gladly help you. Just 
call the nearest of the more than 2,000 Texaco 
Distributing Plants in tne 48 States, or write 
The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


ments arise... 


DIVISION OFFICES 
HOUSTON 1, TEX 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL... .929 South Broadway 
MINNEAPOLIS 2, MINN 300 Baker Bldg. 
NEW ORLEANS 6, LA.. . .919 St. Charles Street 
NEW YORK 17, N. Y.....205 East 42nd Street 
NORFOLK 1, VA... . Olney Rd. & Granby Street 

1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by McColl-Frontenac Oil Company Limited. 














